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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transparent 
touch panel which, while suppressing interference 
patterns generated between the movable electrode 
board and the fixed electrode board, alleviates flickering 
on a high-definition screen, and to provide a transparent 
conductive laminated product giving the above 
transparent touch panel. 

SOLUTION: The transparent conductive laminated 
product is the one wherein at least one surface of a 
transparent polymer substrate 7 is laminated with cured 
resin layers 8, 9 having unevenness and a transparent 
conductive layer 10 successively, wherein the cured 
resin layer 8 consists of a cured resin component and 
ultrafine particles A having an average primary particle 
size of <100 nm and consisting of a metal oxide and/or a 
metal fluoride, and wherein the ultrafine particles A 
mainly form aggregates smaller than 1 .0 jim. 
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CLAIMS 



(Ctaim(s)J 
(Claim t] 

The laminating of the hardening resin layer -1 and transparence e l ec tri c c ondu c tion membrane 
layer which have ■regularity is carried out to at least one side of a transparence macr omoiecule 
substrate one by one. The ha rdeni ng resin layer -1 consists of an uftr a firio particle A which a 
hardening resin component and the first ( an average of ] particle diameter become from a 
metaJSc oxide and/or a metal fluoride tOOnrn or less. (1) As opposed to the ha rdening resin 
component 100 weight section an uftrafirte particle A More than S weight sections Contain at a 
rate below 50 weight sections, and the uttrafine particle A forms less than 1.0 micrometer floe 
(2) The thickness of the hardening resin layer - 1 concerned b 1 mi cr ometers or more 10 
micrometers or less. (3) JIS of the hardening resin layer -1 The ten— point average of roughness 
height (Rz) defined by B0601 (1994 edition conformity) lOOnm or more less than SOOnm and 
average arithmetic granularity (Ra) are lOnm or more less than 50nm. Furthermore. (4) JIS when 
carrying out the laminating of the hardening resin layer -1 which has irr egu la rity on a 
transparence macxomolecule substrate Transparent conductive layered product to which the 
haze defined by B7361 is characterized by being less than 5% 1% or more. 
[Claim 2] 

This metallic oxide And/ 
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fapted the approach of giving the 



particle whose feat [ an average of } dbmeter of an aggregated particle be about several n 
as mentioned above w\ the field of a substrate . whBe mitigating the Newton ring . when the resin 
of the particle [ which be use ) and particle circumference play the role of a lens . the problem 
on which the pixel of a highly rmnute display object degrade color separation ( CWRATSUK1 ) 
remarkably generate a Bfting and the vbfegty of a display . 
[0006] 

Mo re ov er , by the patent re fe ren c e 3. in order to lose staking nature by the patent reference 4 



DETAILED DESCRIPTION 



(Detaned Description of the Invention] 

[Field of the ktvention] 

[0001] 

This invention relates to the transparent conductive layered product which has a transparence 
electr i c conduction membr an e layer on a transparence macromoiecule substrata. The hardening 
resin layer which has irregularity on a transparence giant molecule substrate, and a 
tra nspa rence electric conduction membr a ne layer are related with the trans 
layered product s uitable as an object for t 
carried out one by one in more detail. 
[Background of the krvention] 
[0002] 

In recent years, many transparence touch panels which realize an interactive input method as 
one of the man machine interfaces came to be used. A transparence touch panel has an optical 
method, an u l traso nic sensing method, a capacitjve sensing method, a resistance fikn method, 
etc. with a location detection method. Among these, a resistance fikn method has simple 




recent years. 
[0003] 

The transparence touch panel of a resistance fikn method is an electrical part held and 
constituted by fixed spacing so that a transparence conductive layer may counter two 
transparent electrode substrates which have a transparence conductive layer. From the 
transparent electrode substrate (movable electrode substrate) formed ai the chec k by l o oking 
side, a movable electrode substrate is pressed, and is sagged with a pen or a finger, a movable 
electrode substrata b contacted to the transparent electrode substrate (fixed electrode 
substrate) of another side, when a movable electrode substrate and a fixed electrode substrate 
flow, a detector detects a location and a predetermined input is made. Under the present 
circumstances, the interference color called the so-catted Newton rings may appear, and the 
visibility of a display is reduced on the outskirts of .the pointing section, such as a pen currently 
pressed or a finger. Moreover, it is also known for the large-sized transparence touch panel 
exceeding 10 inch sizo that the Newton ring will be generated by the deflection of the 
transparent conductive layered product currently used for the movable electrode substrate. 
[0004] 

Forming a concave c onvex configuration in the field in which the transparence electric 
conduction membrane layer of a transparent conductive layered product is formed as an 
approach of controlling the Newton ring in the transparence touch panel of such a resistance 
film method is known well. For example, the approach of giving on a plastic film is indicated 
[ conductive layer / the specified quantity **** coating layer and / transparence ] by the patent 
reference 1 in the filter whose first [ an average of ] particle dameter is 1-4 m i cr ometers. 
Moreover, the approach of forming on a film the projection coating layer from which the second 
[ an average of ] particle diameter of a silica is set to 1.0-3.0 micrometers is indicated by the 
patent reference 2. 



[0007] 

Mor eo v er , there b a Newton ring pr e ventio n layer which used the mat-ized agent of two or more 
(afferent average particles Ske the patent reference 5 as the Formation approach of the 

x configuration except said. Although it is possible for the Newton ring prevention 
d by such approach to control a flicker on a highly minute display object in order to 
J generating of the Newton nrtg, the haze of a herderang resin layer is required 5% or more, 
and it cannot be said that it « suitable as a transparence touch panel 
[0006] 

tt is indicated by the patent referen c e 6 to be the compound in which a polymerization is 
p o saMe or its ofigomer. and thermoplastics by irradiating an activation energy fine to have used 
the coating for anti-dazzle fikn formation characterized by the first ( an average of ] particle 
dbmeter coming to contain a non-subtlety particle (0.001 micrometers or more and less than 1 
micrometer). Although this b the example which formed the ^regularity on the front face of the 
fikn. without using several microns particles including a se co ndary particle etc. substantially so 
that ano— dazzle property may be made to dbcover by adopting such a configuration, when it b 
adapted for a highly minute display object, it does not stop the CHIRATSUKI nature of a pixel. 



[Patent reference 1] JP. 10-323931 A 
[Patent reference 2] JP.2O02-373O56.A 
[Patent reference 3] The patent No. 3214S7S c 
[Patent reference 4] JP.8-2896.Y 
(Patent reference 5] JP.200 1-084339 A 
[Patent reference 6] JP.2002- 275391.A 
[Description of the Invention] 
[Problem^) to be Solved by the krvention) 
[0010] 

Thb vwention aims at offer vig the transparence tou c h panel which mtigates a flicker on a r 
mnute screen further, controlling the arterference fijiro generated between a movable electrode 
substrate and a fixed electrode substrate. 
[Means for Sohnng the Problem] 
[0011] 

The result of having examined wholeheartedly the surface roughening technique which used the 
ultrafine particle in order that thb invention persons might solve said technical problem. The 
particle whose mean particle diameter currently generally used conventionally b several microns, 
and the system which added the ultrafine particle of neno size to the several microns particle. 
Or although the ultrafine particle of nano size b used, it differs from the condition of having 
dbtributed the particle of micron size substantially like the system using a several microns 
secondary floe particle, substantially. When the first [ an average of ] particle dbmeter consisted 
of an ultrafine particle lOOnm or less and an ultrafine particle made it distribute in a hardening 
resin layer as less than 1.0 micrometer floe, it succeeded in forming a concavo-convex 
configuration. And by the transparence touch panel which used the transparent conductive 
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layered product by which the ultrafine particle addition and thickness of the hardening resin layer 
which has the irregularity formed in the surprising thing by said approach were controlled, it 
came to complete a header and thb invention for it being hard to produce the color separation 
(CHIRATSUKO of the pixel on a highly minute display object, controlling the Newton rings 
generated between a movable electrode substrate and a fixed electrode substrate. 
[0012] 

That is. this invention b as follows. 

The laminating of the hardening resin layer -1 and transparence electric conduction membrane 
layer to which the 1 st invention has irregularity at least on one side of a transparence 
macromoiecule substrate b carried out one by one. The hardening resin layer -1 consists of an 
ultrafine particle A which a hardening resin component and the first [ an average of ] particle 
diameter become from a metallic oxide and/or a metal fluoride lOOnm or less (1) As opposed to 
the hardening resin component 100 weight section an ultrafine particle A More than 5 weight 
sections Contain at a rate below 50 weight sections, and the ultrafine particle forms less than 
1 .0-micrometer floe. (2) The thickness of the hardening resin layer -1 concerned b 1 
micrometers or more 10 micrometers or less. (3) JIS of the hardening resin layer -1 The ten- 
point average of roughness height (Rz) defined by B0601 (1994 edition conformity) lOOnm or 
more less than SOOnm. (4) JIS when average arithmetic granularity (Ra) carries out the 
laminating of the lOhm or more hardening resin layer -1 in which it b less than 50nm and has 
irregularity further on an organic macromoiecule substrate The haze defined by B7361 is the 
transparent conductive layered product characterized by being less than 5% 1% or more. 
[0013] 

The 2nd invention Thb metal tic oxide And/ The uttrafihe particle which consists of a metal 
fluoride Or Sb205. Sn02. SiOZ Sn02 and T102. Y203. ZnO [ Jn203, Sn02. Hf02 and La 203. 
MgF2 and Sb 205. ] [ aluminum 203. Bi203. Ce02 and In 203 ] And it b the transparent 
conductive layered product of the 1st invention characterized by the thing which is chosen from 
the group which consists of Zr02. and which is a kind at least. 
[0014] 

the 3rd invention — between the hardening resin layer -1 and transparence electric conduction 
membrane layers — a refractive index — 1.20-1.55 — in addition — and thickness b the 1st 
characterized by having the hardening resin layer -2 which is 0.05-0.5 micrometers, and the 
transparent conductive layered product of the 2nd invention. 
[0015] 

The 4th invention b the 1st characterized by having the optical interference layer which consists 
of at least one layer tow refractive-index layer and at least one-layer high refractive-index layer, 
and a low refractive-index layer touching a transparence electric conduction membrane layer 
between the hardening resin layer -1 and a transparence electric conduction membrane layer, 
and the transparent conductive layered product of the 2nd invention. 
[0016] 

The 5th invention b the transparent conductive layered product of the 1st characterized by for 
a transparence electric conduction membrane layer being the fikn of the crystalline substance 
which used indium oxide as the principal component, and the thickness of a transparence 
electric conduction membrane layer being 5-50nm - the 4th invention. 
[0017] 

The 6th invention is a transparence touch panel characterized by using the transparent 
conductive layered product of the 1 st - the 5th invention as one ( at least ] transparent 
electrode substrate in the transparence touch panel arranged and constituted so that 
transparence conductive layers with two mutual transparent electrode substrates with which the 
transparence conductive layer was prepared at least in one side might face each other. 
[Effect of the Invention] 
[0018] 

According to thb invention, an ultrafine particle lOOnm or less consists [ the hardening resin 
layer which has irregularity / a hardening resin component and primary / an average of / particle 
obmeter ] of less than 1 .0-micrometer floe. By the transparence touch pane) using the 



transparent conductive layered product which consists of a hardening resin layer which has thb 
irregularity Mitigating the Newton ring generated between a movable electrode substrate and a 
fixed electrode substrate even if adapted for a highly minute display, it has the optical property 
excellent in the visibility which was not able to be realized in a Prior art of being hard to produce 
the color separation (CHIRATSUKO of a pixel — completely — new — "it is applicable as a 
substrate [ **** ] for touch panels. 
[Best Mode of Carrying Out the Invention] 



Hereafter, although the gestalt of operation of thb invention b explained, this invention b not 

limited to the following explanation. 

CThe hardening resin layer -1 which has irregularity > 

The hardening resin byer -1 which has the irregularity used for this invention consists of an 
ultrafine particle A which a hardening resin component and primary [ an average of ] particle 
dbmeter become from a metallic oxide or a metal fluoride lOOnm or less. As thb hardcnability 
resinous principle, for example, ioriizing-radbtion hardening mold resin, heat-curing mold resin. 



As a monomer which gives ionUing-radbtion hardening mold resin, monofunctional L such as 
potyol a cry late, polyester acrytate. urethane acrybte that gives hard layers other than the above, 
epoxy acrybte. denaturation styrene acrybte. mebmine acrybte. and silicon content acrybte. ]. 
and polyfunction I acrybte can be mentioned, for example. 
[0021] 

As a concrete monomer, for example TrWnethyMprcpanetrimethacrybte. A TOR1MECHIRORU 
polo pan ethyleneoxide denaturation thoria chestnut rate. A TORIMECHIRORUPORO pan 
propylene oxide denaturation thoria chestnut rate. An isocyanuric acid ethyleneoxide 
denaturation thoria chestnut rate, a pentaerythritol thoria chestnut rate. Dfeentoerythritol 
hexaacrybte. dime thy to! tricyebdecane dbcrybte. Polyfunctiona) monomer, such as a 
tn propylene glycol thorb chestnut rate. (Methylene glycol dbcrybte. 1.6-hexanetSol dbcrybte. 
epoxy denaturation acrybte. urethane denaturation acrybte. and epoxy denaturation acrybte. is 
mentioned. These may be used independently, some kinds may be mixed and used, and optimum 
dose addition of the hydrotyzato of various alkoxysibne may be carried out depending on the 
case, bi addition, when ionizing radiation performs the polymerization of a resin byer, optimum 
dose addition of the well-known ptotopolymerization initiator b carried out. Moreover, optimum 
dose addition of the photosensitizer may be carried out if needed. 
[0022] 

As a photopolyrnerization initiator, an acetophenone. a benzophenone. a benzoin, benzoyl 
benzoate. and thtoxanthone are mentioned, and trbthytamine. tri-n-butyt phosphine, etc. are 
mentioned as a photosensitizer. 



The mebmine system heat-curing mold resin which made the monomer heat-curing mold resin, a 
etherification methytol mebmine. etc. of the organosilane system which made si lane compounds, 
such as methyl triethoxysibne and phenyftriethoxysibne. the monomer as heat-curing mold 
resin, for example, bocyanate system heat-curing mold resin, phenol system heat-curing mold 
resin, epoxy hardening mold resin, etc. are mentioned. It b also pos stole in these hardening resin 
independent or to use two or more sets, doubling. Moreover, it is abo possible to mix 
thermoplastics if needed. In addition, when constructing a bridge in a resin byer with heat, 
optimum dose combination of a weft-known reaction accelerator and the curing agent can be 
carried ouL 
[0024] 

As a reaction accelerator, trbthybnedbmine. a dfeutyl tin JIRAU rate, benzyl mcnomethyTamine. 
a pyridine, etc are mentioned, for example. As a curing agent, the methyl hexahydro phthalb 
anhydride, 4. and 4 -dbmino diphenyknethane. 4. and 4-dbmino -3. 3 -diethyl diphenytrne thane, 
dbmino diphenyt sulfone. etc. are mentioned, for example. 
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Although the first [ an averse* of ] particle diameter can use as an uttrafine particle A lOOnm or 
less that there a especially no Emit For example. Sb205. Sn02. Si02. Sn02 «nd Tr02. Y203. 
ZnO. ( bi203. Sn02 HfD2 and La 203. UgF2 and Sb 205. ) [ aWnum 203. K203. Ce02 and In 
20 3. ] What consists of a metaBc oxide or metal fluorides, such as ZrOZ can be mentioned. Two 
or more kinds of these may be used together. Moreover, a met* Be oxide end a metal fluoride can 



Since the first { an average of ] particle diameter of this uttrafine particle A does not cause 
mQuness according [ a h a rdening resin layer ] to an internal haze, the smaller one needs to be 
desirable and it b necessary to be lOOnm or less. 80nm or less of first [ an average of ] particle 
diameter of this uttrafine particle A b 60nm or less Stifl more preferably preferably- Moreover, 
although especially a iranarnum does not have a Emit, it b Snm. The first [ an average of ] particle 
diameter of an uttrafine particle A can be measured using a laser diffraction scattering method 
particle— size distribution measuring device. Moreover, actual magnitude can also be m eas ured by 
using a tra n smis sion electron microscope etc for measuring particle diameter in simple. After 
carrying out embedding of the hardening resin layer which specific afly contains an uttrafine 
particle with an epoxy resin etc and stiffening an epoxy resin layer thoroughly, it ftake-izes with 



a transmission electron racroscope. ten or more magnitude of an uttrafine particle can be 
measured at random, and it can ask for the first [ an average of ] particle diameter by equalizing 
such measured value. 
[0027] 

Moreover, as a content of the uttrafine particle A currently distributed r» the h a rdenin g resin 
layer -1. uttrafine particles A are below 50 weight sections more than 5 weight sections to the 
hardening resin component tOO weight section, it b below 40 weight sections more than the 7.5 
weight sections preferably, and they are below 30 weight sections more than tO weight sections 
still more preferably. It b difficult to form a concavo— 
9 A component b made under into 5 w 



weight sections, although it b possftJe. a haze becomes targe, and it b not appropriate for the 
application as a Newton ring prevention layer of a transparence touch panel to form a concavo- 
convex configuration. 
[0028] 

In thb invention, the ultra fine particle A mainly forms less than 1 ,0-micrometer floe an the 

hardening resin layer -I. The magnitude of the floe of an uttrafine particle b observable under a 

transparency mold microscope said written approach. Suppose that the floe said by thb 

vyvci ition points out the lump which does not have benders, such as hsrdcneig rest, real ****** 

between an uttrafine particle and a ****** uttrafine particle. 

[0029] 

Although the magnitude of the floe of an uttrafine particle A b able to form the hardening resin 
layer which has at least 1.0 micrometers or more of irregularity, since thixotropy b easily 
discovered to an uttrafine particle A and workability faPs to it. it is not suitable. Furthermore, 
although it b possible to make the prevention effectiveness of the Newton ring discover Eke the 
patent reference 2 of said publication when floe forms a secondary particle 1.0 micrometers or 
more, it b difficult to control a flicker on a highly minute display object Moreover, when an 
uttrafine particle A does not form floe but b carrying out homogeneity distribution into the 
hardening resin layer, a hardening resin layer cannot form only the irregularity which makes the 
Newton ring prevention effectiveness discover. 
[0030] 

The thickness of the hardening resin layer -1 which has irregularity b t micrometers or more 10 
micrometers or less, and is 2 micrometers or more 5 micrometers or less stiO more preferably 
1.5 micrometers or more 7 micrometers or less preferably. When thickness b less than 1 
micrometer, since formation of a concavo - convex configuration becomes difficult, it b not 
suitable. Moreover, although there b no big problem on a property, since processing becomes 
difficult in the case where thickness exceeds 10 micrometers, it b not suitable. 



When the uttrafine particle component to contatn changes only thickness as a fixed amount to a 
ha rden ing resm co m p one n t especially in the case of thb invention, it b tended for thickness to 
be made thin, namely, for thickness to be thickened by tending to carry out flattening of the 
front face at reverse, so that 1 maorometer b approached, that b, to carry out surface 
roughening of the front face to a surprising thing, so that 10 mi cr ometer s b approached. 
[0032] 

The ha rde ning resin byer -1 which has irregularity b JIS. The ten-point average of roughness 
he^ht (Rz) defined by B0801 (1994 edition conformity) b lOOnm or more less than 500nm. is 
lOOnm or more less than 400nm preferably, and b lOOnm or more 300nm or less stifl more 
pre f er a bly. If a haze be co mes targe and b adapted for a highly minute display object when the 
Newton ring may arise easily between the movable electrode substrate of a transparence touch 
panel and a fixed electrode substrate when the ten-point average of roughness height b less 
than [ (Rz)100nm 1 and the ten-point average of roughness height becomes more than (Rz) 
SCOnm. it b not desirable from the reasons of the color separation of a pixel arising and starting 
CMRATSUKL 
[0033] 

Moreover, the hardening resin byer — I which has irregularity b JIS. The average arithmetic 
granularity (Ra) defined by B0601 (1994 edition conformity) b lOnm or more less than 50nm. b 
lOnm or more 40nm or less preferably, and b lOnm or more less than 35nm stffl more preferably. 
When average arithmetic granularity (Ra) b less than lOnm. the Newton ring may arise easily 
between the movable electrode substrate of a transparence t o u c h panel, and a fixed electrode 
substrate. On the other hand, if a haze becomes large and b adapted for a highly minute display 
object when the ten-point average of roughness height becomes more than (Rz)500nm, it b not 
desirable from the reasons of the color separation of a pixel arising and starting CH1RATSUKL 
[0034] 

JIS when carrying out the laminating of the hardening resin byer -1 which has irregularity on an 
organic macromolecule substrate The haze defined by B7381 b less than 5% more than per V b 
less than 4% more than per % preferably, and b less than 3.5\ 1.5* or more stffl more preferably. 
When a haze b less than IV if it b the range where the color separation of a pixel arises on a 
highly minute display object, and CHiRATSUKl does not occur even if the Newton ring may arise 
in the mov a ble electrode substrate and fixed elec trod e substrate of a transparence touch panel 
at preparation and a haze b 5% or more, there will be no property top problem, but since the 
haze of a transparence touch panel becomes targe, it b not desirable. 
[0035] 

Especially as the formation approach of a hai derung resjn layer of having the ^regularity in this 
inven t ion, formation by the wet method b suitable. A doctor knife, a bar coating machine, a 
gravuro roD coater. a curtain coating machine, a knife coating machine, a spin coaler, etc. can 
use aO w eO kn own approaches, such as a spray method and dip coating, in that case 
[00383 

The uttrafine particle of the specified quantity distributed in dispersion liquid may specifically be 
added to hardenabi&ty resin, a reaction initiator may be added further, a solvent may be further 
added if needed for dilution etc. and it mixes. Subsequently, use thb solution constituent for the 
front face of a transparence macromolecule substrate, apply the above-mentioned approach, 
irradbte heat and BghL resin b made to react, and a hardening resin byer b made to form. 
[0037] 

The hardening resin byer which has the ^regularity of thb invention can control a haze freely to 
Rz. Ra, and a pan by changing parameters, such as a solvent, a dbpersant. an addition of an 
uttrafine particle, and thickness of a hardening resin byer. 
[0038] 

Moreover, it depends for the irregularity of the front face of the hardening resin byer in this 
invention abo on the dispersibility of an uttrafine particle and thixotropy to be used. So. in case a 
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hardening resin byer is formed in order to control the manifestation of the dispersibility of an 
uttrafine particle, and thixotropy, it b possible to choose suitably, to add and to use a solvent 
and a dispersant As a solvent, various kinds, such as for example, an alcoholic system, an 
aromatic series system, a ketone system, a bctate system, the CeOosolve system, and a glycol 
system, can be used As a dispersant. various kinds, such as for example, a fatty-acid amine 
system, a sulfonic- acid amide system, epstlon-caprobctone system, a hydro stearin acid system, 
a pofycarboxytic acid system, and a polyester amine, can be used. These solvents and 
dispersants can be used combining respectively independent or two sorts or more. 



Although the reason it makes cylindrical floe with a die length of less than 1.0 micrometers form, 
and forms irregularity in a hardening resin layer front face, without forming a secondary particle 
1.0 micrometers or more like the patent reference 5 although the hardening resin byer in this 
invention consists only of a hardening resin component and an uttrafine particle is not certain, 
the surface tension which an uttrafine particle probably has b considered to move the front face 
of a hardening resin layer. Especially thb phenomenon b in the inclination seen when an uttrafine 
particle forms cylindrical floe with a die length of less than 1 .0 micrometers and has still more 
suitable thixotropy. and can form the field where front-face nature completely differed by 
choosing a solvent, a leveling agent, and hardens bility resin suitably. 
[0040] 

CTransparence macromolecule substrate> 

What used as the film the thermoplastic or thermosetting organic high molecular compound 
which b excellent in transparency can be used for the transparence macromolecule substrate 
used for this invention, ft will not limit, especially if it is the transparent organic macromolecule 
excellent in thermal resistance as this organic high molecular compound. For example, polyester 
system resin, such as polyethylene terephthabte. polyethylene -2. ©-naphtha late, and the poly 
dblryt phthabte. polycarbonate resin, poly ether ape phone resin. Pori Sail John resin, polyarybte 
resin, acrylic resin, cellulose acetate resin, amorphous polyolefine. etc. are mentioned. Of course, 
these can be used also as independent or a blend as a homopofymer and a copolymer. Although 
a these transparence organic macromolecule substrate is suitably fabricated by the general 
metting extrusion method or the solution casting method, carrying out unbxbt stretching or a NI 
shaft drawing to the transparence organic high polymer film fabricated if needed, raising a 
mechanical strength or raising an optical function is also performed preferably. 
[0041] 

When using the transparence electric conduction layered product of this invention as a movable 
electrode substrate of a transparence touch panel, the thickness as a substrate configuration 
from the point of the reinforcement for maintaining the flexibility for operating a transparence 
touch panel as a switch and surface smoothness has the desirable thing of the shape of a 75- 
400-micrometer Ran. When using as a fixed electrode substrate, although the thing of the shape 
of a sheet with a thickness [ the point of the reinforcement for maintaining surface smoothness 
to ] of 0.4-4.0mm b desirable, other sheets and thickness of lamination and the whole may be 
made a configuration which b set to 0,4-4. 0mm. and the thing of the shape of a film with a 
thickness of 50-400 micrometers may be used. Or it b abo possible to use the thing of the 
shape of a fUm with a thickness of 50-400 micrometers with the configuration stuck on the 
display front face. 
[0042] 

When the transparence electric conduction layered product of this invention b used as a 
movable electrode substrate of a transparence touch panel, the thing in which the transparence 
conductive byer was formed on said organic high polymer film substrate, glass substrates, or 
these byered product substrates may be used for a fixed electrode substrate. The thickness of 
the fixed electrode substrate which consists of reinforcement of a transparence touch panel and 
a point of weight from a monolayer or a byered product has 0.4-4.0 desirable mm. 
[0043] 

Moreover, recently, the polarizing plate or the transparence touch panel of a configuration of 
having carried out the laminating of the (polarizing plate ♦ phase contrast film) new type has 



been developed in the field of the input side (user side) of a transparence touch panel. It is in the 
advantage of thb configuration raising the contrast of the display in the condition of having 
reduced the reflection factor of the outpatient department light in the interior of a transparence 
touch panel below in one half, and having installed the transparence touch panel mainly 
according to an optical operation of said polarizing pbte or a (polarizing plate + phase contrast 
film). 
[0044] 

By such transparence touch panel of a type, from polarization passing a transparence electric 
conduction byered product It b desirable to use what has the property which was excellent in 
the optical isotropy as a transparence organic high polymer film. The refractive index of nx and 
phase leading shaft orientations for the refractive index of the direction of a lagging axis of a 
substrate specifically ny, When thickness of a substrate is set to d (nm). it b desirable that the 
retardation value Re within a field expressed with Re=(nx-ny) xd (nm) b at least 30nm or less, 
and it b more desirable that it b 20nm or less, fri addition, the retardation value within a field of 
a substrate is represented with a value with a wavelength of S90nm measured using the rate 
measuring device of a multi-wavelength birefringence ( Jasco Corp. make M- 1 50) here. 
[0045] 

Thus, in the application of the transparence touch panel of the type with which polarization 
passes the illustrated transparent conductive byered product, although the retardation value 
within a field of a transparent electrode substrate is dramatically important bi addition, it is 
desirable that K value expressed with K=((nx+ny) /2~nz) xd when the refractive index of the 
three-dimensions refractive-index property of thickness of a transparent electrode substrate, 
i.e.. the direction of a substrate, b set to nz is -250-+ 1 50nm. - ft b more desirable when that it 
b in the range of 200— MOOnm acquires the angle-of-visfeility property which was excellent in 
the transparence touch panel. 
[0046] 

The shaping substrate which fabricated ultraviolet curing mold resin, such as a shaping substrate 
of heat-curing mold resin, such as a molding substrate and epoxy system resin, which fabricated 
a polycarbonate, amorphous polyarybte. poK/ether sutfone. poly sulf one. triacetyl ceDulose. 
dbcetyt ceDulose. amorpho u s potyotefines and these denaturation objects, or a copotymerization 
object with an another kind ingredient in the shape of a film, and acryfic resin, a film and in the 
shape of a sheet for example as a transparence organic gbnt-molecule substrate in which the 
property excellent in these optical isotropy b shown b illustrated Molding substrates, such as a 
polycarbonate, amorphous polyarybte. potyether suifone, potysutfone, amorphous pohy olefme s 
and these denaturation objects, or a copotymerization object with an another kind ingredient, are 
most preferably mentioned from viewpoints, such as a moldabihty. and a manufacturing cost, 
thermal stability. 
[0047] 

As a polycarbonate, more specifically For example, bbphenot A. 1 and 1-JI (4 -phenol) 
cydohexylidene. 3 and 3. 5-trimethyl -1 and 1-JI (4 -phenol) cyctehexylidene. They are the 
pofymer which makes a monomer ic unit at least one component chosen from the group which 
consists of a nuorene -9. 9-J1 (4 -phenol), a fiuorene -9. 9-JI (3-methyf-4-phenol). etc 
copolymers, or such mixture. The molding substrate of the poly carbonate (as goods, made in 
Teipn Chemicals. Inc. 'a pan light" and "Apcc HT~ by Bayer etc. are illustrated, for example) of 
about 15000 to 100000 range b preferably used for a mean molecular weight. 
[0048] 

Moreover, as amorphous potyarytate. molding substrates, such as "1SARIRU" by the "U polymer' 
iso nova company etc.. are illustrated as goods. ( by "Etmec" Unitfce. Ltd ] [ by Kaneka Corp. ] 
[0049] 

As amorphous polyolefine, molding substrates, such as "ZEONOA* by Nippon Zeon Co.. Ltd. and 

a product "ATON" made from J SR. Inc., are illustrated as goods. 

[0050] 

As the manufacture approach of the shaping substrate using these high molecular compounds, 
although approaches, such as a melting extrusion method, and the sokition casting method, an 
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ruction mokfrig method are Hkcstrated. ft a desirable to fabricate especially from a viewpoint 



C0O51) 

^Transparence electric conduction membrane byer> 

ki thb invention, the transparence electric conduction fam is prepared in contact with the 
hardening resr, foyer -1 top which has irregularity or the hardening resin layer -2. or an optical 
interference layer. By preparing the transparence electric conduction film in contact with the 
above-mentioned rtarderahg resin layer -2. mechanical characteristics, such as the writing 
endurance of a transparent conductive layered product, improve. There is a tit oxide ffci which 
doped the [TO fwn. an t i mony or a fluorine etc which contains tin oxide two to 20* of the weight 
as a t ranspar ence conductive byer here. As the for ma t i on approach of a transparence 
conductive layer, although there are PVD. such as the sputtering method, vacuum evaporation 
technique, and the ion pfoting method or a coating method, print processes, and a CVD method. 
PVD or a CVD method b desirable. In the case of PVD or a CVD method, from the point of 
transparency and conductivity. S-SOnm b desirable stiB more desirable, and the thickness of a 
transparence conductive byer is 10-30nm. Since the permeabSty of a tr a n spa rent conductive 
byered product win f aO if there b an incfination for the thickness of a transparence electric 
conduction membrane byer to be inferior to the stabXty of resistance with the passage of tine 
by less than 10rm and it exceeds Mhrn. it b not desirable. It b desirable that a surface- 
electrical-resistance value uses I00-2000ohm/**. and the transparence electric conduction 
membr a ne byer that shows the range of 14O-2000ohms / ** mere preferably in 10-30nm of 
thickness from reduction of the power consumption of a transparence touch panel, the need on 
circuit processing, etc. Furthermore, the film which mainly consists of an ■rxfrjrn oxide of a 
crystassne substance (substantially 100%) as a transparence condu ct ive byer b more desirable. 
The byer 30Q0nm or less which mainly consists of an indium oxide of a crystaflino substance is 
preferably used especbOy for the diameter of crystal grain. Since writing endurance wifl worsen if 
the diameter of crystal grain exceeds 3000nm. it b not desirable. The greatest thing in the 
dbgonal fine in each field of the shape of the shape of a polygon observed under a transmission 
electron microscope (TEM) and an ellipse or a diameter b defined as the diameter of crystal 
grain here. 
[0052] 

<Hardening resin byer -2> 

In this invention, grant may be formed between the hardening resin foyers -1 and transparence 
electric conduction membrane foyers which have irregularity, and in order to improve more, the 
hardening resin foyer -2 may be formed for optical properties, such as total light transmission. As 
a hardeniig resin foyer -2 used for thb invention, (onizing— radiation hardening mold resin, heat- 
curing mold resin, etc. are mentioned for example. 
[0053] 

As ionizing-radfotion hardens bility resin, there are monofunctionel L such as pofyol acryfote. 
polyester acryfote. ur ethane acryfote. epoxy acryfote. denaturation styrene acryfote. melamine 
acryfote and silicon content acryfote. ]. potyfunctional acryfote system ionization radioactivity 
Ene hardening mold resin, etc.. for example. 
[0054] 

As heat-curing mold resin, mefomine system heat-curing mold resin, such as heat-curing mold 
resin (alkoxysifone) of organosilane systems, such as methyl triethoxysifone and 
phenyttriethoxysilane. and a ethermcation methyfcd melamine, bocyanate system heat-curing 
mold resin, phenol system heat-curing mold resin, epoxy hardening mold resin, etc. are 
mentioned. It b also possible in these hardening resin independent or to use two or more sets, 
doubting Moreover, it is also possible to mix thermoplastics if needed. In addition, when 
constructing a bridge in a resin foyer with heat optimum dose addition of a well-known reaction 
accelerator and the curing agent b carried out As a reaction accelerator, tri ethylene diamine, a 
dibutyl tin JIRAU rate, benzyl mcr>omethytamine. a pyridine, etc. are mentioned, for example. As a 
curing agent the methyl hexahydro phthalic anhydride, 4. and 4'-dfomino diphcnyfcnethane. 4. and 
4'-dbrnino -3. 3 -diethyl diphenytrnethane. dbmino diphenyi sutfone, etc. are mentioned for 




trwnethoxysaane. N— beta(amnoethyO 
triethoxysifone, etc are aVisti ated. for example. 
[0056] 

As for these afcoxyslane. it b desirable to mix i 
as a mechanical strength of a byer. and a dh esi on, solvent resistance, and it b desirable that the 
afttoxysifone which b the range of 0.5 - 40% of weight ratios, and has an amino group during the 
t of altoxysifone from a viewpoint of S 



[0057] 

Although askoxysifone performs hydrolysis and dehydration c 
oagomerizes them moderately and may be used even if it uses it by the monomer, it carries out 
coating of the coating squid which dissolved in the suitable organic solvent and was usually 
diluted on a substrate. Hydrolysfo advances with the moisture in air etc, then, as for the paint 
fibn formed on the substrate, bridge formation advances by dehydration condensation. 
[0058] 

t b required for e cc el ei atiun of bridge formation, and it b 

» of 100 degrees C or 

more in a coating process. Moreover, in parage! to said heat treatment, a degree of cross finking 
can be raised more by irradiating activity beams of fight, such as ultraviolet rays, at a paint film 



[0059] 

As a daution solvent, the solvent of an akronobc system and a hydrocarbon system, for example, 
ethanoi. bopropyt alcohol, a butanoL l-methoxy-2-propanol. a hexane. a cyclone xane. a Kgroin, 
etc are desirable, kt addition, polar solvents, such as a xylene, toluene, a cyclohexanone. methyl 
bobutyl ketone, and bobutyl acetate, are a bo usable. These things can be used 
or two or more kinds of partially aromatic solvents. 
[0060] 

As the formation approach of the herdenmg resai byer —2. the same approach a 
resin foyer -I can be used 

ki order to adjust the refractive index of the hardening resin foyer -2. it b independent, or the 
ultrafine particle B which primary [ an average of ] particle diameter becomes from a metallic 
oxide or a metal fluoride lOOnm or less, or two or more sets of fluororcsin may be doubted and 
may be blended The refractive index of the hardening resin byer -2 b smaller than the 
refractive index of the hardening resin foyer -1. and it b I JO- 1.45 that refractive indexes are 
1.20-1 55 desirable stiO more preferably, h b desirable still more desirable that it b 0.05-0.5 
mi cr ometers, and the thickness of the hardening resin foyer -2 b 0.05-0.3 micrometers. 
[0061] 

tOOnm or less b desirable still more desirable, and the primary [ an average of ] particle diameter 
of thb ultra fine particle B b 50nm or less. A good optical interference byer can be formed by 
controlling the primary particle diameter of thb ultra fine particle B to lOOnm or less, without a 



[0082] 

As thb uttrafine particle B. for example Sb205. Sn02. SK>2. SrrD2 and TK>2. Y203. ZnO. 
[ H203. Sn02. Hf02 and La 203. MgF2 and Sb 205 ] [ Bi 203. Ce02 and In 203. ] The ultrafme 
particle of metallic oxides, such as Zr02. or a metal fluoride b illustrated, and the refractive 
index of MgF2 and SK>2 grade b the uttrafine particle of 1.55 or less metallic oxide or a metal 
fluoride preferably. 
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[0063] 

the content of thb ultra fine particle B — the heat-curing mold resin or/and ionizing-radiation 
hardening mold resin 100 weight section — receiving — the 10 - 400 weight section — desirable 
— the 30 - 400 weight section — it b the 50 - 300 weight section still more preferably. The 
content of an uKrafine particle B may become inadequate [ the 400 weight sections / fikn 
reinforcement or adhesion ), and on the other hand, a refractive index predetermined in the 
content of an ultrafine particle B may not no longer be obtained below in 10 weight sections. 
[0064] 

When making the hardening resin foyer -2 or the optical interference foyer mentioned later 
contain this ultrafine particle B. unlike the case where it adds in the hardening resin foyer -1. the 
ultrafine particle B is distributing in the hardening resin foyer ~2 or the optical interference foyer 
at homogeneity, and what has neither floe nor thixotropy b used 
[0065] 

As fluororesin. for example VmyHdene fluoride, hexafluoropropylene, Tetrafluoroethylene, ftuoro 
ethylene, trrfluoro ethylene. CNcrotrifluoroethylene. t. 2 -dxrhloro -1. 2-difluoro ethylene. 2~ 
BUROMO - 3. 3. and 3 -tri ftuoro ethylene. 3-BUR0M0 -3. a 3-drRuoro propylene. 3. 3. and 3- 
trifluoro propylene. 1 and 1. 2-TORIXURORO - The thing containing 5 - 70 % of the weight is 
illustrated in the monomer component which has fluorine atoms, such as 3. 3, and 3~tri ftuoro 
propylene and alpha-trifluoro methecrylic acid. 



the content of fluororesin — the heat-curing mold resin or/and ionizing-radiation hardening mold 
resin 100 weight section — receiving — the 50 - 300 weight section — desirable — the 100 - 
300 weight section — it is the 1 50 - 250 weight section still more preferably. When the content 
of fluororesin becomes inadequate [ film reinforcement or adhesion ] above the 300 weight 
sections, on the other hand, a **** and a refractive index predetermined in the content of 
fluororesin may not no longer be obtained below in 50 weight sections. 
[0067] 

<Optical interference foyer> 

bi thb invention, in order to control a refractive index and to raise transparency between the 
hardening resin layers -1 and transparence electric conduction membrane foyers which have 
irregularity, an optical interference foyer can be prepared 

The optical interference foyer used by this invention consists of much more high refractive— index 
foyer and tow refractive-index foyer much more at least at least The combination unit of a high 
refractive-index foyer and a low refractive-index foyer can also be set or more to two. When an 
optical interference foyer consists of much more high refractive-index foyer and much more low 
refractive-index foyer. 30nm - 300nm b desirable still more desirable, and the thickness of an 
optical interference foyer is 50nm - 200nm. The high refractive-index foyer which constitutes the 
optical interference foyer of thb invention is a foyer formed from the ultrafine particle which a 
metal afcoxide independent or at least one or more kinds of metal alkoxides. end at least one or 
more kinds of primary particle diameter become from a metallic oxide or a metal fluoride lOOnm 
or less. 
[0068] 

ABioxysifone. a titanium oik oxide, and zirconium a Ik oxide can be mentioned as a metal a Ik oxide 
used for this invention. 

As afcoxysifone. it b the same thing mentioned in the hardening resin foyer -2. 

As a titanium alkoxide. titanium tetra-focpropoxide. tetra— rt-propyt alttitanate. titanium tetra— 

n-butoxide. tetrakfo (2-ethythexyloxy) titanate. etc are illustrated, for example. 

As zirconium alkoxide. zirconium tetra—isopropoxide. zirconium tetra — n-butoxidc. etc. are 

illustrated, for example. 

[0069] 

in thb high refractive-index byer. the primary ( an average of ] particle diameter which consists 
of the metallic oxide or metal fluoride of said publication is independent in the ultrafine particle B 
lOOnm or less — or two or more kind suitable amount addition can be carried out It is possible 
by adding this ultrafine particle B to adjust the refractive index of thb high refractive-index 



[0070] 

When addmg thb ultrafine particle 8 in this high refractive-index byer. it is desirable still more 
desirable that it b 0:1 00-8020. and the weight ratios of an ultrafine particle B and a metal 
alkoxide are 0100-60:40. When the weight ratio of an ultrafine particle C and a metal alkoxide 
exceeds 80:20, reinforcement and adhesion required for an optical interference foyer have lack 
******. and are not desirable. 
[0071] 

As thickness of thb high refractive-index foyer. 15-250nm b 30-150nm more preferably. 
Moreover, the refractive index of this high refractive-index foyer b forger than the refractive 
index of the low refractive-index foyer mentioned later, and it b desirable that the difference is 
0.2 or more. 
[0072] 

The same thing as said hardening resin foyer -2 can be used for the low refractive-index foyer 
which constitutes the optical interference foyer of thb invention. As thickness of this low 
refractive-index foyer. 15-250nm b 3O-150nm more preferably. 
[0073] 

<Rebound ace court layer > 

When the transparent conductive layered product of thb invention is used as a movable 
electrode substrate end it uses for a transparence touch panel, as for the field where external 
force b added, i.e.. a transparence electric conduction membrane byer. it b desirable to prepare 
a rebound ace court foyer in the transparence organic ma cr ©molecule substrate side of an 
opposite hand As an ingredient for forming a rebound ace court foyer, there b poryfurtctional 
acryfote system ultraviolet curing mold resin, such es melamine system heat-curing mold resin, 
such as heat-curing mold resin of organosilane systems, such as methyl triethoxysifone and 
phenyttriethoxysilane, and a etherification methytol melamine. pofyol acryfote. polyester acryfote, 
urethane acryfote. and epoxy acryfote, etc.. and what mixed Si02. the ultrafine particle of MgF2 
grade, etc. can be used if needed. The ultrafine particle b distributed to homogeneity in a 
rebound ace court foyer in that case. Moreover, the thickness of a rebound ace court foyer has 
desirable 2—5 micrometers from flexibility and an abrasion— resistance point 
[0074] 

A rebound ace court foyer can be formed by the coating method. As a actual coating method, 
the aforementioned compound b dissolved in various organic solvents, and a foyer b stiffened by 
radbtion irradiation, heat-treatment, etc. after coating on a transparence organic high polymer 
fikn using the coating liquid which adjusted concentration and viscosity. As a coating method the 
various coating approaches, such as for example, the microphone log RABiYA coat method, the 
MAIYA bar coat method, the direct GU RABIYA coat method, the reverse rod coat method the 
curtain coat method, a spray coating method, a comma coating method, the die coat method, the 
knife coat method, and a spin coot method, are used. 
[0075] 

it addhion. the laminating of the rebound ace court foyer b carried out through a support foyer 
direct or suitable on a transparence organic rnacromolecute substrate. As such a support foyer, 
for example, the foyer which has the function which raises the adhesion of this rebound ace 
court foyer and a transparence organic macromolecule substrate. Various kinds of phase 
compensation foyers, such as a layer which has the three-dimensions refractive- index property 
that K value turns into a negative value. The foyer which has the function which absorbs the 
function or moisture which prevents transparency of moisture or air, and ai. the foyer which has 
the function which absorbs ultraviolet rays and infrared radbtion. the foyer which has the 
function to reduce the electrification nature of a substrate are mentioned preferably. 
[0076] 

A rebound ace court byer can also carry out surface roughening if needed. The particle at least 
one or more kinds of whose primary [ an average of ] particle diameter is 0.001 micrometers - 
5.0 micrometers is made to contain in a rebound ace court component as an approach of 
carrying out surface roughening of the rebound ace court foyer. Moreover, primary ( an average 
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of ) perticte diameter is possible also for considering as the rebound ace court byer in which the 
ultrafine particle A lOOnm or less formed less than 1 ,0-micjome ter floe and by which surface 
roughening was carried out in a rebound ace court component Eke the ha rdening resin layer -1. 
[Example] 
[0077] 

Although an example is given below and this atvention is explained stiD more concretely, this 
invention is not Smiled to thb example. b> addition, among an example, the section and especiaBy 
% are weight criteria, unless it refuses. Moreover, various kinds of measurement in an example 



in the direction of a major a 
[0085] 



[0078] 

Surface roughness: Product made from Sloan Se nsi n g- pin level difference meter It measured 
using DEKTAK3. 

A Measuring condi ti on b 2000 micrometers of measurement length, and a high-pass fitter. Ra 
and Rz were computed by having been referred to as 20.00 mi cr ometer s and having removed the 
external waviness component of a substrate. 
[0079] 

Haze: The haze (Haze) value was measured using the hazemeter (MDH 2000) by Nippon 
Denshoku Co, Ltd. 



CHIRATSUK1 nature assessment: The transparence touch panel was installed on the Squid 
crystal dbpby of about 123 dpi (10.4 etches of vertical angles. XCA (1024x768 dots)), and the 
existence of CHIRATSUKI was checked visuaOy. 
[0081] 

Newton "rings nature assessment: 60 slant to the transparence touch panel was observed from 
the vertical approach of a transparence touch panel, and viewing observed and estimated the 
existence of the Newton rings in the field to which the movable electrode substrate and the 
fixed electrode substrate were contacted. 
[0082] 

The distributed condition check of an ultra fine particle: Embedding of the macromoiecule 
substrate with a hardening resin layer which has the irregularity of this invention was carried out 
with the epoxy resin, and after the epoxy resin harden e d thoroughly, the flake sample was 
produced with the microtome. This sample was observed with the transmission electron 
microscope, and the distributed condition of an ultrafine particle was checked ( drawtg 1 ~ 
drawin g 4 ). 
[0083] 
[Example 1] 

The 4 orgarwc -functions acryiate M405 (Toagosei make) 100 weight section and I RUGA cure 184 
(tibaj ARONIKKUSU Five weight sections made from SUPESHARLTT1 KEMJKARUZU were 
dissolved in i so butyl alcohol and coating Squid A was produced Si02 ultrafine particle (C.L Kasei 
10-% of the weight bo propyl alcohol dispersion liquid) coating Squid A and whose first [ an 
average of ] particle diameter are 30nm was mixed so that K might become 1 5 weight sections to 
the hardening resin component 100 weight section, and costing Squid B was produced 
[0084] 

The hardening resin layer -1 (a) which irradiates ultraviolet rays and has irregularity in a 
transparence giant-molecule substrate in one field of polyester fikn (the Teijin E. L du Pont de 
Nemours film company make. OFW-188) after [ which twists coating Squid B by the bar coat 
method so that thickness may be set to 3 micrometers ] coating and drying for 1 minute at 80 
degrees C was formed. The result which carried out haze measurement at this time is shown in a 
table I. Moreover, the distributed condition in the inside of the SKD2 hardening-resin byer -I of 
an ultrafine particle (a) is shown in drawing Jj and draw ing 2 . Much floes of the shape of a rod 
which has die length of about 300nm at the maximum about being observed, and Si02 ultrafine 
particle not forming floe 1.0 micrometers or more substantially, but distributing was checked so 
that drawing J. and drawin g 2 might show. The part round enclosed in the photograph here is the 
floe of the ultrafine particle shown with a sign 5. It turns out that floe is less than 1 micrometer 



s hardening r 



i byer -1 (a) a 



thasfcness is 4 micrometers was formed. 
[0086] 

Next, ga mma -gjy vi duxy propyl trim e tho x y run ( by Shan-Etsu Chemical Co, Ltd. "KBM403") and 
methyl trimetoxysSane ( by Shin-Etsu Chemical Co, Ltd "KB** 13") were mixed by the mob 
ratio of 1:1. and said afcoxysaane was hydrolyzed by the we*- known approach with the acetic- 
acid water solution (ph=3 01 ki this way. to the hydrolyzate of the obtained aStoxysibne. N-beta 
(aminoethyO gamma aminopropyl methoxysabne ( by SWn-Etsu Chemical Co, Ltd "K8M603*) 
was added at a rate of the weight ratio 20:1 of sofid content, it dButed with the mixed solution of 



[0087] 

Coating was per fo rmed for a*ioxys3ane coating Squid C by the bar coat method on said 
hardening resin byer -1 (aX and the hardening resin byer -2 (a) was produced after baking for 
[ 130 degree s-C ] 2 minutes. Furthermore, on thb ha r d ening resin byer -2 (a). ■ 



tin oxide used the indum oxide-tin oxide target of 98% of pack density by the presentation of the 
weight ratio 95:5. and formed the ITO byer by the sputtering method, and the transparent 
conductive byered product used as a mov a ble electrode substrate was produced The surface- 
ebctrical-resbtance values after about 20nm and film production of the thickness of the formed 
ITO byer were about 350ohm/** Heat treatment was performed for the produced movable 
electrode substrate for 150- degree- C 90 minutes, and the ITO fikn was crystallized. Ushiro's 
surface-efectricar-resbtance values which ITO crystaKzed were about 280ohm/**. 
[0088] 

On the other hand after carrying out a SK>2 DIP coat to both sides of a gbss pbte with a 
thickness of 1.1mm. the ITO fikn with a thickness of 18nm was formed by the sputtering method. 
Next, the fixed electrode substrate was produced by forming a height [ of 7 micrometers 1 
dbmeter [ of 70 mi cr ometers ]. and pitch 1.5mm dot spacer on the ITO f3nv The fixed electrode 
substrate and the transparence touch panel of **** drawing 5 for movable electrode substrates 
which were produced were produced The CHIRATSUKI assessment on the highly minute Squid 
crystal dbpby of the produced transparence touch panel and a Newton ring assessment result 



[0089] 

[The example 1 of a comparison] 

It mixed so that it might become the coating Squid A used at the example -1 with the 0.5 weight 
section to the hardening resin component 100 weight section temporarily ( average ] about the 
sXca system particle whose particle diameter b 3.0 micrometers, and coating Squid D was 



[0090] 

The hardening resin byer -1 (b) which irradiates ultraviolet rays and has irregularity in a 
transparence giant -molecule substrate in one field of polyester film (the Tegin E. L du Pont de 
Nemours fikn company make. OFW-188) after [ which twists coating Squid D by the bar coat 
method so that thickness may be set to 2.3 micrometers ] coating and drying for 1 minute at 80 
s C was formed. The result which carried out haze measurement at this time b shown in a 



table 1. 
[0091] 

The rebound ace court byer 1 whose thickness b 4 micrometers Bke an example -1 was formed 

in byer -1 (b) was formed 

Next, the hardening resin byer -2 (a) was produced for the eSiOxysilane coating Squid C used in 
the example -1 Ske the example -1 on said hardening reset byer -1 (b). Furthermore, the ITO 
byer was formed by the sputtering method Ske the example -1 on this hardening resin byer -2 
(a), and the transparent conductive byered product used as a movable electrode substrate was 
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produced. The surface— electrical— resistance values after about 20nm and film production of the 
thickness of the formed ITO byer were about 350ohm/**. Heat treatment was performed for the 
produced movable electrode substrate for 150-degree-C 90 minutes, and the ITO fikn was 
crystallized. Ushiro's surface-electrical— resistance values which ITO crystallized were about 
280ohm/**. 



The fixed electrode substrate and the transparence touch panel of **** d rawin g 5 for movable 
electrode substrates which were produced Ske the example -1 were produced The CHIRATSUKI 
assessment on the highly minute liquid crystal display of the produced transparence touch panel 
and a Newton ring assessment result are shown in a table 1. 
[0094] 

[The example 2 of a comparison] 

MgF2 ultrafine particle (C.L Kasei 20-% of the weight alcohoSc dispersion liquid) the coating Squid 
A used in the example 1 and whose Fast ( an average of ] particle dbmeter are 20nm was mixed 
so that «t might become 15 weight sections to the hardening resin component 100 weight 
section, and coating liquid E was produced 
[0095] 

The hardening resin byer -1 (c) which irradiates ultraviolet rays and has irregularity in a 
transparence giant-molecule substrate in one field of polyester film (the Teijin E. I. du Pont de 
Nemours film company make. OFW-188) after [ which twists coating Squid B by the bar coat 
method so that thickness may be set to 5 micrometers ] coating and drying for 1 minute at 80 
degrees C was formed. In the front face of the formed hardening resin byer -1 (c). the hardening 
resin byer with flat irregularity was obtained. Moreover, the distributed condition in the inside of 
the MgF2 hardening-resin byer -1 of an ultrafine particle (c) b shown in drawin g 3 and drawin g 
4 . MgF2 ultrafine particle not forming floe substantially, but distributing in hardening resin to 
homogeneity was checked so that drawin g 3 and drawing^ might show. 
[0096] 

Next, the hardening resin byer -2 (a) was produced for the alkoxysibne coating Squid C used in 
the example -1 like the example -1 on said hardening resin layer -1 (b). Furthermore, the ITO 
byer was formed by the sputtering method Ske the example -1 on this hardening resin byer -2 
(a), and the transparent conductive byered product used as a movable electrode substrate was 
produced. The surface-electrical-resistance values after about 20nm and film production of the 
thickness of the formed ITO byer were about 350ohm/**. Heat treatment was performed for the 
produced movable electrode substrate for 1 50-degree-C 90 minutes, and the ITO film was 
crystatized. Ushiro's surface-electrical-resistance values which ITO crystallized were about 
2S0ohm/**. 
[0097] 

The fixed electrode substrate and the transparence touch panel of **** drawi ng .5 for movable 
electrode substrates which were produced like the example -1 were produced. The CHIRATSUKI 
assessment on the highly minute Squid crystal dbpby of the produced transparence touch panel 
and a Newton ring assessment result are shown in a table 1. 
[0098] 
[A table 1] 
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[Brief Description of the Drawings] 
[0099] 

[Drawing 1] Drawing; 1 is the cross-section photograph which made it as the embedding back 
with hardening resin, made the flake sample the macromoiecule substrate with a hardening resin 
byer which has the irregularity formed in the example 1 with the microtome, and photo ed it with 
the transmission electron microscope. 

[ Drawin g 2] Drawin g 2 is the cross-section photograph which carried out photomicrography of 
the hardening resin layer which has the irregularity containing the ultrafine particle of drawing 1 
further. 

[ Drawin g 3] Draw ing 3 b the cross-section photograph which photoed the example 1 of a 
comparison by the same technique as drawing 1 . 

[ Drawin g 4] Drawin g 4 is the cross-section photograph which carried out photoma orography of 
the hardening resin byer of drawin g 3 further. 

[Drawing 5] Drawing 5 b the mimetic diagram of the touch panel created in the example 1. 

[Description of Notations] 

[0100] 

I: Embedding resin 

2: The hardening resin byer which has the irregularity containing an ultrafine particle 
3: PET fikn 

4: The amplification part of the hardening resin byer which has the irregularity containing an 

ultrafine particle 

5: Floe of an ultrafine particle 

6: Rebound ace court byer 

7: Transparence macromoiecule substrate (polyester film) 

8: Hardening resin byer -1 

9: Hardening resin byer -2 

10: Transparence conductive byer 

1 1 : Gbss substrate 



[Translation done.] 
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